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In the construction of ships, the separate compartments are
tested for watertightness, oiltightness or:gastightness, ac-
cording to the requirements which will be made: on the ship
during its operation. -

During the construction of a ship the emtire hull is tested

for watertightness in order to determine the rigidity and

strength of the seams and Joints of the various compartaents.

Compartaents designed for the storage or carrying of petro-

leum sre tested for oiltightness and maval vessels, ships

to te n::?od to tne Navy and ships that must be protected

from injurious gases given off by their carge must be tested

{:: cntutu:l. rul];c such tests are made in lccorg:nc: with
requiremssnts of ¢ Registry of the USSR. The first re-

quirements concerning the testing of steel-hulled ships rop 50X 71-HUM

n:.t::t 88 were made

v simce.

Before proceeding with the testing of a compartment, it ie
Ddcessary, according to the rules, to:

{a) Determine whether all fini work which requires
drilling or riveting has been completed;
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(v) Inspect all riveted or welded seams to find any visible
defects.

Compartments are not painted before inspection. In order that
the compartment will not be deformed during the testing, tem-
porary reinforcements are installed. The Jjoined edges of the
construction and the rivet heads must be cleaned so that de-
fects may be found more easily. For convenience's sake scaf-
folds and ladders are arranged to permit inspection of the
entire hull and'are set in such a way that they do not con-
ceal any points that must be inspected. Any parts of the hull
which are to be tested for watertightness usually are not ce-
mented, asphalted or painted until after the examination.

If the hull is painted to protect it from corrosion the paint
must be cleaned off the welded and riveted edges before in-
spection.

Since the walls of each compartment must be watertight, they
are tested by allowing water to run into each compartment

one at a time. If the hull is afloat at the time of testing
care must be taken to insure that the valves in each compart-
ment are closed,

Pressure pipes coming out of one of the manholes of the com-
partment being tested should be installed up to the required
height on a temporary cover. 1In place of a pressure pipe,
& rubberized hose can be used.. It is easily installed and
raised to the correct height. The hose should be not less
than 75 mm in diameter. These hoses should be. completely
waterproof 3o that the moisture from the compartment doesnt't
interfere with the work of the caulkers and other worlmen.

The testing must be done quickly, and filling the same com-
partment with water more than once should be avoided. The
repeated filling of a compartment with water may produce de-
foraation due to the settling of the props. A prolongation
of work in one compartment holds up work in the neighboring
compartments. Special attention must be given to the testing
of double-bottom compartments.

In the constructian office of every factory or shipyard there
is & tesiing chart for ail compartments to be¢ tested with
water, showing the exact water pressure for each ome. The

tests are carried out very systematically. 50X1-HUM
At present there are several methods of testing
compartaen : T parts ol the hull for watertightaess:

fa; By completely filling the compartment with water or oil.

b) By filling the compartment with water or oil (in special
cases heated 0il 1s used) and reising the pressure by
moans of & columm of.liguid, as long as the pressure does
ot exoesd. 1.5-2 times. the atmospheric pressure.

(¢) By realaing the water or oil pressure in ‘the compartment
by means of a pump, provided that the compartment is sup-
posed to be tested under high pressure. Sometimes sub-

. WArines are tested by the application of extermal pressure.
This type of testing is done in a chamber dock. Testing
done in the chamber dock 1s carried out by special in-
structions drewn up by the factory with the comcurrence
of the orderiag coampany.

d} By air pressure (ia testing for gastightness).

¢) The remidining parts of the hull - the shell plating, the
transversal and fore and aft bulkheads, decks, platforms,
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etc, are tested by means of a stream of water from a fire

pump with a pressure of 2-2,5 times the atmospheric pressure.
(f) By observing the effect of a stream of compressed air di-

rected against one side of a seam upon a candle¢ flame

held up to the opposite side of the seam. This last de-

vice ‘18 -used when it is difficult to make a hydraulic test.

10. Welded.-seams .on prefabricated sections are tested by smearing
the outer jside of .thé seam with a chalky substance and the
inner side with kerosene. The appearance of .dark spots, on
the chalky -substance will indicate where re-welding 1s needed.

11. Welded constructions undergo a test for airtightness first.
The seams are smeared with a scapy substance in order to
make this test. Seams not having any cracks but which let
in air through pores (0.5 mm) can be fixed by beating with
& hammer. Seams showing cracks must be cut out and rewelded.
To test the quality of welded seams, holes are drilled in
various sections of the seams. After being tested with air,
the velded construction is given a hydraulic test in which
the dry side of the seam is smeared with chalk to show any
leakage of water. T

12. As a control in testing, the X-ray and the magnetic defecto-
gcope. have come into use lately. The X-ray method has at-
tained the widest use in the shipbuilding industry.

13. All watertight hatches, doors, and other details should -be
installed and battened down before the test begins, Their
vatertightness is tested at the same time as that of the com-
partments. Port lights, roofs, . upper deck hatches,. doors in
the superstructure, etc, are tested by streams from fire
‘pumps. Imspections of pipe junctions and wells are done se-
perately, although the necessary fittings should be inm place.

14, The fore ‘and after peaks, and the ballast and 01l tanks -are
tested with water. 1In order to get a correspopding pressure
after the compartments have been filled, a temporary cover
is placed over one of the hatches and a pressure pipe is in-
stalled. As soon as the water appears a: the level of the
air hole, it is <closed with a wooden stopper, . Further pump-
ing of water into the compartment is done through the pressure
pipe which has a fumnel installed in it.. The pressure attained
by use of the pressure pipe usyslly is not more than 1.5
times that of the atmosphere. 1In order to achieve higher
pressures of the type used. in the testisg of -submanime hulis
-and tanks, the hydmgulic press.is used. In this cpse @ water
pressure gauge must be used. The caulkera are placed ro that
they can.easily see leaks and plug them up at omce, Bvery
compartment should be under the ubservation of one or two
c:‘u:,lqn_.. -The seams -are.iaspacted from the front or riveted

15. During the test theme are whad may be called "air pockets®
under the secomd bottom,, platform or deck bordering the testad
compartment on the top side. Holes are drilled in the upper
floors aad.stringers to dissipate these pnoketa hy 2)lowing
the free flow of air, If these kets are rot eliminated
the compartment is not filled with water and the test must :
be made again. Soxetimes, instead of ériliing holes certah
rivet holes are simply left unriveted. The compartment being
tested must be completely acesssible from all sides for

© caulking. Nefore teating, seatings, pipe conduits and
other installations which might imterfere with the caulkers'
work are mot imstalled. If difficulty is experienced in

-
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discovering the exact position of a leak in a riveted Sean,
the seam is smeared with lard.

In a thinly joined seam; as is shown in the drawing beliow, a
canal is forwed through which water runs. Such a canal must
be eliminated. Arrows numbéred 1 indicate these canals., Ar-
rows nuabered 2 'show lHow ‘the water runs into the canals,
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When an air pocket forms, due to a badly placed air hole, the
air gradually changes into liquid. The formation of such a
pocket is discovered by beating on the top of the compartment
and listening to the sound produced. Such a pocket is elimina-
ted by mocking out a rivet or-drilling a hole in the topmost

Y,/
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part of the compartment.

In rare cases 1liquid escapes from the ¢ompartment through
canals formed by unfinished connections of ‘the plateés. There-
fore it 1s necessary to- carefully inspect all' eonnections in
which sueli‘a cankl might appear. S

Defects in riveted seams must be repaired at onee. Ususlly
the deféctive rivet is drilled out and: replaced but sometimes
it 18 relled’in. All these repairs take Place as soon-as the
water or air is released from the compartment. In very rare
cases &n experienced caulker can repair defects wWhile the
compartment 1s under pressure but only if the pressure does
not exceed 1.5 times that of the atmosphere. Repair under
pressure 1s not done often because in adverse circumstances
& seam might develop still more defects. The appearance of
individ-al drops of moisture on the outside of the compart-
ment is not considered a 1leak. :

When water is be pumped into a compartment there are some
parts of the hull ‘iEunlihesds, Platforms, #36) which occasion-
slly bulge under 'the pressure. If Lhese paits are comstructed
c:mctlr they will resume normal ghapé -when the pressure is
1} tMNn. . . T [ . 3

In order to check em the calculations of the designing office,
espacially in case of an experimental construction, an in-
spection is made to see if there is any residual defect. Before
the test the ‘bulkhdads and platforms are inspected carefully
and horisontal-anéd vertical wooden measuring sticks are in-
stslled, ' By measuring the distances between various points

on the bulkhead or platform snd the measuring sticks, before
and after the test of the compartment, the extent of deforms-

tion is determined.’ ‘

In order to-driin ém ‘Water oui of the compartment arcer it
is tested, not more than two holes are drilled in the bottcam
of the compartaent. ‘!‘h_u_o holes are shen closed by inserting

If, 1n a c?n.nt which is being tested for oiltightness,
the 0il level begins to drop amd there is no sign of a lerk

anywhere, that i1s a sign that oil 1is getting cool and comse- .
quently decreasing in volume. The o1l BnouId be iept heated
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to a temperature of 50°%.

Tents for gastightness are made by air., Temporary covers are
secured to the compartment being tested and a rubber hose with
a pressure gauge in it 13 installed in the cover. Air is taken
from air mains if the pressure is sufficient or from air pumps
waen a higher pressure 18 required. The air pressure is regu-
lated by an air cock on the air hose and is measured by the
pressure gaugc. When the air pressure 1s at the required level,
the caulkers inspect the outer sides of the compartment by
smearing a soapy substance on the grooves, joints and rivets.
If air is escaping, bubbles appear in the soapy substance.

The leaks are marked and repaired after the air is released
from the compartment.

VWhen testing must be done in temperature below 0°C the water
must be heated to a point where the interior of the compartment
%ill be kept at not less than 50C. When the temperature goes
below -159C testing is not recommended at all. At present,
water for testing i1s heated by means of a coil that carries
steam into the compartment being tested. The steam is supplied
elther by a railroad crane_or by a special boiler rigged for
that purpose. Electric water heaters are not used in the USSR.
When water from a fire pump is used it is necessary to heat two
compartments with ateam firat. In adverse circumstances water
will freeze as soon as it hits the unheated metal plates. The
compartment next to the one filled with water, that 18, the
compartment from which the inspection is being conducted, has
to be heated or the seams will be covered with ccndensation,

a condition which interferes greatly with the examination,

In every inspection for watertightness there is a book telling
the date of the test, duration of the test, a plan for the
testing of each compartment, size of compartment, pressure to
be used, temperature of the water and results of the test. As
the compartments are completed they are checked off in the
book. The technical control section of the factory (OTK) takes
the compartment from the shop and presents it to the represen-
tative of the orderer,

The new rules on testing provide for the testing of the outer
plates, and deck by séctions, a provision which iz vewryr impor-
tant in the prefabricated building of ships. According to
these rules also, tests for oiltightness may be conducted with
water as long as the pressure is brought to the required point.
Oil and fuel cisterns must be retested after they are installed
on the ship. For this purpose compressed air is used. A
pressure equal to that of water is used for the bottom com-
partments and half as much pressure is used for the other com-
partments. Paris of the iull bordering on the oil and fuel
cistems should be tested in the process of construction.

The air tests conducted in this connection are done not only
with scapy water but with the aforementioned flsme process for
determining i1f leaks are present.

It has been estadblished by the rules that all the enumerated
tests are for tizhtnmess but not for durability, in other woids,
8 seam containing defective welding, gas inclusions, cracks
nd other defects may be tight but not always durabdle,

The durebility of correctly planaed welded hull constructions,
prototypes of which have bdeen used operationally, canmot de
considered as tested after tests have been made for tightness,
because it 1s impossidle to test a welded sesm for duradility
by making an external examination for tightness. Por this
reasoa the zules do not allow the testing for durabdility of

50X1-HUM
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one part of the ship comstruction &8s this does nct guarsatee
the durebility of | otlnr mrt- which havc not M tested
for durability., . - :
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